cooled in ice and stirred under nitrogen was added chlorotrimethylsilane (1.5 g, 1.08 mL, 13.8 mmol) dropwise. Cyanamide (1.20 g, 28.6 mmol) was added in portions and the mixture was heated at reflux for 80 min.
After cooling to room temperature, methanol (10 mL) was added followed by sodium carbonate (1.0 g), and the mixture was stirred for 30 min. The resulting solid was removed by filtration and the filtrate was evaporated to give a white solid that was dried in vacuo. The solid was extracted with boiling acetone (3  15 mL), the extracts were combined and the solvent was remove. The remaining white solid was recrystallised from ethanol-diethyl ether (1:1, v/v) to yield large white crystals of the labelled urea (1.32 g, 74%): 1 
Method Applied to Measure Broadband Microwave Spectra
The instruments and methods employed have been described in detail previously. 1 A backing pressure of 6 bar is employed during pulsed injection of an argon buffer gas into a vacuum chamber. The generation of molecular complexes is achieved by laser-vaporising material from a solid target such that it becomes entrained in this buffer gas which undergoes supersonic expansion. The frequency doubled output of a Nd:YAG laser (532 nm, 20 mJ pulse 1 , 10 ns duration) is focussed on the target which is continually rotated and translated to ensure fresh surface material is exposed to each laser pulse. Target rods were prepared using a 1:1 molar ratio of urea and copper, using a table top press and an evacuable pellet die (Specac).
The molar ratio of urea and copper was maintained during the experiments involving synthetically enriched 13 C, 18 O, 15 N and deuterium containing urea.
An arbitrary waveform generator (AWG) is used to supply a chirped microwave pulse that sweeps from 0.5-12 GHz over a duration of 1 µs. This chirped pulse passes through a 12.2 GHz low-pass filter and is mixed against the filtered output of a phase-locked dielectric resonant oscillator (PDRO) that supplies a 19.00 GHz signal. The AWG and PDRO are each phase-locked to a 10 MHz frequency accurate to 1 part in 10 11 . The output after mixing passes 3 through a 7-18.5 GHz bandpass filter and is amplified prior to irradiation of the molecular sample. The data presented herein were acquired using a 300W travelling wave tube amplifier.
The microwave frequency sweep is introduced perpendicular to the propagation direction of the expanding gas via a microwave horn. The molecular emission signal (free induction decay, or FID, of the polarisation) is detected by a second horn antenna and amplified by a low noise amplifier. The FID is mixed down against the 19.00 GHz reference signal supplied by the PDRO and then passes through a 12.5 GHz low-pass filtered before detection. Each FID is measured over a 20 µs period following each chirped polarisation pulse. A fast digital oscilloscope is phase-locked to the same 10 MHz external frequency reference used by the PDRO and AWG and used to digitise the molecular FID. The above sequence of microwave polarisation pulse, detection and recording of FID is repeated eight times following each individual nozzle (i.e. gas sample introduction) pulse to maximise the duty cycle of the spectrometer. In order to record the spectrum of urea-HNCO during this study, 3.9 million 
Ab Initio Calculations
Calculations were performed at the CCSD(T)(F12*) level of theory, that is, explicitly correlated coupled-cluster singles, doubles and perturbative triples 2 with the (F12*) approximation of Haettig, Tew and Koehn. 3 Only valence electrons were correlated and calculations were performed using the aug-cc-pVDZ or aug-cc-pVTZ basis sets. 4 The exponent of the correlation factor was 1 a 0 , 5 the F12 method 2B was used, 6 incompleteness errors led to an imaginary frequency for the out-of-plane intermolecular vibration in the complex. To refine the harmonic frequencies, CCSD(T)(F12*)/aug-cc-pVTZ calculations were therefore performed: a 5-point formula was used for each mode individually, involving displacements along the normal mode vector from the CCSD(T)(F12*)/aug-cc-pVDZ Hessian. The harmonic wavenumbers are reported in Supplementary Data Table 6 together with their vibrational characteristics.
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Supplementary Data : Table 1 Spectroscopic parameters determined by fitting parameters in the model Hamiltonian to measured transition frequencies. Table 2 Comparison of fitted rotational constants and derived planar moments with results calculated ab initio at the CCSD(T)(F12*) / AVTZ level.
a Numbers in parentheses are one standard deviation in units of the last significant figure. Table 3 Atomic coordinates determined by various methods of structure determination. Atoms internal to isocyanic acid are labelled with subscript "A" while those internal to urea are labelled with subscript "B". Table 4 Experimentally-determined 10 
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Supplementary Data : Table 5 Details of fit to determine structural parameters of (H 2 N) 2 All bond lengths internal to the monomer sub-units, HNCO and urea are fixed to values 10, 11 appropriate to either the r s geometry of HNCO or the r s /r 0 geometry of urea. (NCO) and (NCN) are fixed to their values for the isolated urea monomer.
b.
Parameter fixed to the result calculated at the CCSD(T)(F12*) / AVTZ level.
c.
Subscripts are added to clarify the identity of the atoms used to define intermolecular coordinates. Atoms internal to isocyanic acid are labelled with subscript "A" while those internal to urea are labelled with subscript "B". Table 6 : Ab initio calculated harmonic vibrational wavenumbers (in cm -1 ) of (H 2 N) 2 COHNCO, urea and HCNO. Gas phase experimental fundamental wavenumbers for HNCO are also presented. [13] , c: Ref [14] , d: Ref [15] ,.e: Ref: [16] 11 Supplementary Data : Table 7 List of measured transition frequencies and obs. calc. transition frequencies.
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